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2A?3- Kxtx«(Di«Bfcoi*Ti*, ^mmnztiz 



(54) Title: RAT EMBRYONIC STEM CELL 



(57) Abstract: It is intended to provide a rat embryonic stem cell characterized by having the following properties: (a) expressing 
Oct3/4 gene and Nanog gene; (b) being positive in alkali phosphatase activity; (c) being capable of forming an embryoid; (d) ex- 
pressing SSEA (stage -specific embryonic antigen)- 1 and SSEA-4; (e) having the same chromosomal number as normal rat cells; (f) 
allowing subculture while maintaining in the undifferentiated state; (g) having pluripotency in vitro; (h) being capable of differen- 
tiating into triploblastic cells; (i) being capable of forming a teratoma; and (j) being usable in the construction of a chimeric rat; a 
— Z, method of establishing the above- described rat embryonic stem cell, and so on. 

in 

0( 57 )^ : (a)Oct3/4iie ; f-*J«fetXNanogiie : F-$flffi-r-5, (b) T )\,1J ') *X V T S — if 5514 KB 14 T* fo-S * (c) Kt* 
<S 1*fl^)*^$*-r-5). (^SSEACfl&lSX^— i?*#SMtaJS)-l*J<fct^SSEA-4$f§S-rS, WSEHt^v b-fflJStl^lC^fe 

OitiHtl&mfZ. (f)*»fl:ttlB**»Lfc**«lft«*36«prilB-C**. (g)-f>bf hn-e^^bSg^^-T^), (h) Ei 
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io mm&m 

Esm&\±mm&(Dftnim%&m> £ x> m±t $ tht^mmwx\ ^skmumm^ Qeukemi 

a inhibitory factor ; LIF) (DfffeTX g - i: # S "C£ ZM&Xfo 5 Q 

jk^rt^ifflfes IfiL/J^te^ wii> it, mm, mm, 

15 if) ^M^*5ii^f § 0 y/J^n^^ HciJ; <9#< ©Sj^So^V A 
20 ^^M-T^^r^ 7$J#J&f1s5 #fenfc=3r^ 7W>%$:3zM£ltZ> ~ t 

% a mfc, Esmmmk&m&femzitzz-k-v, m+temvk asm) *<Dm.&^ 
■5-x.z>m^%mm~rz>z.t&x*%z> 0 — ^ Esmm^^h^xn^ntiiE^m 

25 ^ s Mm^n±mmm<Dffimzm^xmfe<jfcm~tz>~ k&x%% 0 l^u^s 

^WtW$)tetey^Xn^fctiX^<s* (Evans M. J. et al. , Nature 1981, 292 
: 154-156) N Ttl^ff/V (Thomson J. A. et al. , Proc. Natl. Acad. Sci. USA 1995 
, 92: 7844-7848) N ^-feyf (Thomson J. A. , et al. , Cur. Top. Dev. Biol 
. 1998, 38: 133-165) jo £ T$3) ^ 2 -4 if As (Suemori H, et al. , Methods Enzymo 
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1. 2003, 365: 419-429) ©ESjRBJfetfSflfrSe £ %hfc(DWfo Y) „ 7 V hESJHBflSra**! 

9. ®w©ikw^^^»^nrtgTfe5, -^mmm^nrnxh^. 



5 ^bT®m^$r^:*^^Brtg-efe5, ^ofc^£rWi-3 0 ^^-e#<^t 

T*m^mm&n%mh#mtenmmi&<D~-D-c&&o 9y Hsii^ioo^^ 
^a,, mwmh, m&s&uyi h^m^Mm^t^^/ut^xmim^ 

x\ctk^xm*<Dm&x&<>fzmte^mtitfc<>\,^xi>, ?y h^M©iif^ 

/ y?TV Y=7 y h<DM$L&n&)k Vfz.Esmj&(Dm3:&!& : ^X&Z> tm^&tixv^ 

20 fz. a Milf Iannaccone PM et al. , Developmental Biology 1994, 163: 288-292 
&£T$^<DMlfc(Dm ! ?mmXfo% W0 95/06716-$§-4^m, y y hPVG$c £ 9 ES^ffl 

i&sr^&u **?9y h^ipmL-t^t^mm^fhx^^o L^b^^e,^^ 

x Brenin D. , et al. , Developmental Biology 1997, 185: 124-125 &£3oV^~C. Stf 
^Developmental Biology 1994, 163: 288-292 XiPM bfc^rT* y 7 y V t? ^ES 

25 ffflj&cD^A^J; Vl^£frif-t(Dmm&ts:i5nx\,^ 0 i-ftfribyy hEsmn&com 

t>9y hES^^(^^fA£Sr^/^M«fc5^ (W0 99/27076^^ t/#^2002-1769 
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5#5 N m&fcttmoX&bir^ 2004^1^ \Z.*fcm*—X h >i-THfl«£tL7cSTEM CE 

b ft V t#&t% V \ ft »fl£±t<£> ^il^OTSlfflJJg olift te*5 V ^ -C*iStt3Mfe «fc 
B W3fc£tfc^Sjfc^«*<0X*«:r. £lc«fc 9, ^^oes«<d^£<£ 

(1) TO(a)~(j)©ttI^ft5i iMit577 MS»» : 

(a) Oct3/43t^*5 =fc t^Nanogit^^- 5 ^ 

(b) y ^ 7 $ —amvkMfexh 5 „ 

(c) mmmmm^mir^s 

(d) SSEA (JJftJft* T—i?&&tfttfSl%) -1*5 «t t*SSEA-4£r$§^t-5 „ 

(e) IEt7S/ h^irl^b^fe^^i-^, 

(f ) bfc£ £jfflff*#F**s Wffi-^fc 3 s 

(g) «(>'}?hn'Vg>ftfcm&ft'tZ, 

(h) HK»JO»-si^t5i7J^tt5, 
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(i) mmwrnrnzm-tz, 

. suib (i) sh«o^ v vmmmu, 

5 (3) ^®^^Jk?t^^b^V^*^Sr^v>fcj#*^#T-e^T^ (A)~(D) 

10 |g £ 6 * 3 X@, 

(0 ,l!lft^rtMi:^o7>^Ktt#«^, »Sm«r^bfc^BT^?ilL N lift 

• itiH-sxm, 

(4) ^^^iLff^^^^^^ tuiB (3) mm<vm&mm&, 

15 (5) X®(A)^^^^pfsi^|g^^ ? g|-t-^xfS^^ s ffrfB (3) &1ttZ 

(4) |B«©Ktt#f«, 

(6) iimc)i>mmmzmmmm&&mM~r%^n&^fc, mm (3) ~ (5 

(7) xm(A)^*5V^T7^y bft*eife#!ll-#H^ (rLIF) ^ra^ LftV\l#»e 

20 &jiv^ tufa (3) ~ (6) v^n^mm^mmm^ 

(8) XS(B)~(D)^^V^TrLIF$^'g•^-f-^i#^^ / ffiV^6 s HufB (3) ~ (7 

o) ^^i^t^-^-ibi&^/bv^ tufa (3) ~ (8) ^-rtLfamm, 
25 do) ? ^ Mmm}%&m3Emmm&mmx«h 5 N suib ( 9 ) tam^K 

(11) — dra !7 b^(WKY), — ^r^v^W (WHG) 

RTf7*? t>i/;>vt>^— m (m)(D\^irthfr(Dmm£&^ir%^ mrfB (1) ~ (l 

o) ^-ru^mm^mmMm, 
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(12) mKmzikm&^^t£^m^Wi%m^f^mgkftTx*$xT(D u)~(d 

(b) mm vftfoi®mmm.&i&&irzzLk\z& ^ mm^mxm^wmm^, mix^s 
mttez-a xmm-i- %> m 

(o m^mt^^tmixmm^mm,^, mmmm^w^±mMxmm^, 

io (D) $ h fcMiX • mm&ft 5 t \z J: 9 SrWSEi- 6 ig, 

(13) •v^^^©Ktt#jWBI&aS7jy htet£4**nJJ&*T**>5^ MIS (12) lB«c 

(14) **«^Jk«fft#WIIISr#W^«> ffffB (12) tiltn (1 3) |B*<£> 

15 (15) T&Qd&tommzftmitoj^&tm&rz3M&<£tf^ mm (12) ~ 

(1 4) V^^fB«©S8Bt^ife, 

(16) xm(C)^^a^^J^4#3NBI&«rfi¥«H-SXmSr^tPx ftulE (12) ~ 

(15) ^-rM>mm(Dm^m, 

(17) Xfe(A)^^:^3V^TrLIFS^^b/j:V^iS«fflc*fflV^S N ffilB (12) ~ ( 
20 1 6) V^tt*»|B«i©»i3fcfrife % 

(18) Xm(B)~(D)^c:*DV^TrLIF^^^i-Sit#^^V^6 N fflrfB (12) ~ 

(17) ^-rMmm<omm^m, 

(19) «f*»c33v^7^— iy—mifo&m^z>s mm (12) ~ (is) vvftt 

25 (2 0) 7^-^-»^|^^^iE^»|i^Bia-efe§ N StffB (19) fB*fe<£> 

(2 1) 7^ fffittMW^^^^^^a Mfc(WKY) N ry^^^^N/^-^ 
^+7^ (WHG) W^y^yy^^x-t (BN)<DV^tb^(D^^*3fe-f-S 
s HUl2 (13) ~ (2 0) V^^fBfc^Sit^, 



WO 2005/085427 



PCT/JP2005/003841 



6 

(22) mm.m&*{&n i,fiL&m-vmm uitft-r s r. t t-tz, -^v^sx 

(23) ^ * sw<D&&&itotei>* 9 y b mmtmm,x°h % „ stria (22) fa* 
5 (24) #)a^^»^?iti-§x@^t?, ttrta (22) s-fctt (23) ib* 

(2 5) mmm^ikm^mv^mmm^m^xmrn-th^t^mmtir^, 
mm (22) ~ (24) \,^frfrmm.<Dmtti%mj?m, 

(26) J#«^ jk^f^#^ m-f- 5 t> <£> T? *> 5 s Stria (25) iB«©J»ft 
10 Jt^^lfe, 

(2 7) J#«^ r LIF^W-r6t>0-efe6, StTlB (2 5) *fcF± (2 6) IS* 
(2 8) jflL»f^#^|g33J:t^rLIFSr^i-S, ^ >>^^(^Ktt^«ffl«^ 

15 (29) ^ry^ ^(Dm&mm&& ?vh m^wmmx & % N stria (28) ia* 

(30) jfiLittt#fl*ai*5 J: tfrLIFSr £ LT^ft 3 . ^ * * W^M£#*B 

(31) $ x 7yb fflSt§-#*Wfl&T? £> § s Stfta (30) IB* 
20 K 

(32) £ b teBtrfB ( 1 ) ~ (11) vvf *La»!B*fc©7 y MBStt»»liaS:^ i: 
LT^ttSx HUlE (3 1) |S*(Di#*^iy K 

(33) $ h\c?<<— sSBjasr-g-^ri-s^ stria (30) ~ (32) vv-f^ia 

25 (3 4) 7 ^ - J£ & *IESItli^^J3a-e 2fc 3 , tufa (33) WB*<D 

(35) stria (1) ~ (11) ^-fM^mWu(o"7v Ymmmu%'M\MMn-x* 
mm-r zz.k £ -r s „ 7^ Ktt#M<£#fb^;^^ 

(36) ^^fi^ij mis*? / 4 >wts v%nm^ ?as = 3 =>f Ktfc 
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^sjc-efes, mm (35) wmv&ftmttW;^ 
(37) mm (i) ~ (id ^irnfrmm<D9 v hm&&mm%r£-4kffim^x 

(3 8) mm (i) ~ (id ^-rthfrmm<D9v vmsE&mmz&m-fz cd 
(39) sxt<d (i)^aii)(Di:n^^s mm^r^nmm(D^immm(D^^ 

a) mmmw^mm (D ~ (id i^^tamo^ hKi^M^M^* 
sit, 

10 (ii) 7^ h Ktt^iJ!S©^©ti^MlrW«t S Xg, 
(iii) JLlB(ii)©S«;^:PM-g<^-T\ 

(4 0) .££T<£> (I)~(III)©X@^tP, l«^fcfi«(D^b^^^-t- 

15 (i) mm'R&mm (D ~ (id v^-f^^ts*^^iy 

(ii) M4#l^o^b^^#T-emfffi(i)©^^ H£ttf$M£i§* U ftih<D 

(III) ±lB(II)OW^ffi^^S<5v^T, t»I^^Wtfffit5|!llT^5 

20 ^^&¥illlri-5xm. 

(4D tfriB (i) ~ (id ^-rM>mm<D9 v hm&mm<D^ m^^m 

(4 2) m.teT&M7 v 7*7 y K SyfTZhvyh^ ;^^f^5 

25 IB (4 1) f5*<D^ffl, 

(4 3) SATO awz^im^-a-fr^ni^^TP r ir^iSaS^aficgg^ 

(x) Mis (D ~ (id v^fofamM(D7 v bm'&mm&^mm<Dmfc^&mA 
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(z) ^mm9^mjM^t^^^(^vy m-^au ft^v y^m^^-lu, 
(44) mm (4 3) mm<Dmm%mz£»M : &£ti<i£M.fc?-&$L7 v k 

(4 5) Jt^^y 5/ htf^T* ^^vy /$/^T!7h7S'K /7^^^7 
IB (4 4) 1B*©7S' K 

(4 6) mwm^skm^^^^mmm^m^t^mm^Tx^iT^ <a>~(d 

) : 

(A) KM Sr^*i- SiiiaD m& £ tfc rt&SftBA&ft „ «^iJt 

10 Lfe4^H6t?«fflti-Sxe, 

(b) mm^^mmm^mm-r^ ^.t^^n mm^w^mmmm^, mft*s 
(o mft^mt%:^tc.%}ttm®i&mm&, mmmm.^wvr^mxmmu mix 
15 (d) $ h \am\ -mm%:ft5^k^£V) mmtmm %m&-t % is. 

©XS^tpyn-fe^trfT^ £ b\Z.£ Ximhfi, 7>o^T<^(a)~(j) : 

(a) octyimttte £ xmanogmm^mm't^ ^ 

(b) T y * X ^ T * — if l&ttHtt-T? £> 6 s 

(c) Kt^M^ftS, 

20 (d) SSEAG^^X-^^^^-l^^^SSEA^^Jai-S, 

(e) lE^^y hmmtmcm&fcm&mirz, 

( g ) -r^tf hvT*&ftfcm&m-?z>» 

25 (d ^mmmm?tm~tz>, 

a) ^7?y hf^sstBSr^ri-s. 

(47) $ b ^ (k) 2o%fiLmftt£T-v<Dmmz x v wt-t a N t£5C£ir-r 

3, mflB (4 6) |B«©^iy ^feW: 
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(4 8) r>^^^r^-dr 3 r> f^(WKY). !>-f^^-Ay w^^t7^t (WHG) 
Rt^^^y/l^^H* (BN) (Z)V^-rtL^(D«^S5fe-rS, BtllB (4 6) 
(4 7) fB«<0»^iBa 

mitt, =7 v hEsM&mmzm^frv v mes (»o ©^n^*>5 0 
a) 20% jiiL»ft#t^K (ksr) &m^^? v hm&ft&mmm.<DftmmM, (b)2o% 

^^l&fFJliLWSrffiV^^y b*5f5F^llfP»M^^^ <C)20% jfo.iSft#i*!H (K 
SR) SrffiV^-Cf^SLfe^iy b*3fertgp«Hlia»S:, 20% ifcitftWai (KSR) SrSfebn 

(D)20% t^iX^lk^SrfflV^T^bfc^iy bS*rt»J3M^r N 20% «7^frJiL 
m 5 tt, 5~20j@OiB^^ffi-e7 <y bES«£«bfc4§1^ (a)) h^T" 
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1 0 

Blllt Wl&bfc^S' hESMM<DJ&Wi&7F\^f^MX*&>% 0 a)m00f§, b)fi2 

oo^. c) mooin(DmMx fc s o 

^-rRT-PCR<D^Kl?fc§o ES«(Dft^^J^*^-fb^— jf^-efeSOct 3/4 
10 XmanogmteT^mmtD^m&m^f'* xi—;Vb bT /3 rt^y 

m 1 5 fi N ^ brc«^ E S«-t?fe 5 r. £^-rMJ^-# -*n!#:4®S ( (A) : 
SSEA-U (B): SSEA-4 N (C) : TRA-1-60 S (D) : TRA-1-81) Srffl V>T:fe^!fe£,$:fTo 

20 3 0 iE^ybiteOlfefeM (2n=42) &^bTV^ 0 
25 bTV^„ 

il8tt litfc7 7 hES#Wia^-<^trhct3R^33V^#^bliSr^LTV>5 

SIS6«J^m^SrfTofe 0 (a)7>> hES«^*#^«»©^, (b)0 
(a)©rafc^fflofc«#&&*bfcSg* > (c)7 5/ hES»S»K»ia(Z)^ N 
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01914, mtt^t^ v fEsiHis^*f-r5ik?f • LwmMfDBm^m^t'^^ 

7F~t?fM-VfoZ> 0 m*P y bLIF+20%FBSj h LIF (rLIF) 20%jfii?t-^- 

m$k{*TT*mm bfc^mtr. r^EifiL^J ^LIF^mJUs Mlfoif (20%KSR^#) ^# 
5 T-Cit* bfcl^m^. r^t>^ LIF+ M^f j f^-?i>^LIF(mLIF) Mlfitfi (20 

%KSR^) ^TTJ#*bfc^m^^ £fc r^^MlF+ttttJ «7^bLIF(rLI 
F)#W, Mlfitff (20%KSR^W) ^#T^*bfc^^, ^tt^tL^-t-,, 

121 2 0 {3: N #7 S> h (WKY N WHGS.t>*BN)^^ES«^^A£LfcMm^^^X-efe 

10 ^fcftWM^ltl/^ 0 THI : ,lllf^5ftg^>#ALES»0^*o WKY 
rESfiWKY^ y h bM±L LfcES£Bfl&£r, WHGrESteWHG^ y h ^hm^ LfcESjNfljfeSr 
x ^fcBNrESf^BN^ jy h$>bM&l>f£ES$9im&^ ^rfh^fl^ir. 

I2 1it »3tLyt7y bESjfiBJfi (WKY7S> bES*fflflS) ^ESSjSBI&'V— # — 3t^^ 
St^^LT^S r £ ^^i-RT-PCR(D^-efe6 0 ES«<Dft*#J&-v — # — it^^ 

15 -Cfc50ct3/4 N Rex-1. Nanog*3 J; t^ERasO#H^<^5HS^?i^fr bfc D 3 v h 

£>RNA£rJfl|{±lU RT-PCR§rffofc 0 
12 2ft, MtL Lfc^ y hES« (WHG^ y bES«) ^ $ii-7cK«ft:^H 

20 laS^m^JOlPO^^bLTV^^r ££^RT-PCR<D^3tT?fc3o HI^K fe#J«#^ 
— it^T-O^^^LT^, TUjm beta3-tublin^, MSI-lf* rausashi-l^r 
, GFAPfi glial fibrillary acidic proteins alpha&\ CCCf"± cardiac dihydropy 
ridine-sensitive calcium channel protein^ ANFfcfc atrial natriuretic facto 
r& N ALB {4 albumin^ TD0J4 tryptophan 2, 3-dioxygenase£r N lkl\± tyrosine a 

25 minotransferase£\ G6Pfi glucose-6-phospatase£r N L-TACTIi /3 7^fy^ v 
^:tt-e^1- D 1 -^i^V V bES« N I/— ^2 : 7 y bES»^*E^f* 

\ l>— ^3: = ;/ hn— /l^(^MDNA^^B) N ^4:WHGM£l£*<^)Iifff (JK S 
'frills FFI1) o ^/^RNA^IfcttlU RT-PCR^TofCo 

H2 3it ^3zb7t7 y bES«(WHG^ 5/ hES$BJ&) (D^ V *&T^ ©5gf*tJC =k 
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1 2 

^Lyt^T?fcS„ a) : WHG^ y bES«£;&^^ ^^Tfr^flt U 7^7 b 
~^tf5^j££*bf::"<?!7*<0^Ko ^© = ^^7 b— r-CfeS 0 b) :MtBLfc^ 
7Hv©?I 0 0tpif-f XV^— ttlcm"e*)5„ c) : ^ b — r^ftU ^-r 

121 2 4 fi N WaE Lfcitfe^UA^ V bES» (pCAG-EGFP/WHGrES«) ^JlV^T^ 
SLfc^T* 7 7 y b^&V^T. ?6£^miiTWP;«SILTV^ ^ t £r^Lfc^V 
APCR<7)^-efe6o _hHl«pCAG-EGFP/WHGrES^|g^rffiV^Tf^Mbfcdr^ 7 7 V b 
10 ©litm&^U TIIlteI?4lM7 7 b^^m^i-o ^1 : J!@U 1—^2 : JJ&JiU 
1/— >-3 : fam* 1^^4:^:51, I- — >-5:J3f^ N l>— ^6:ff % V— ^7:)ffi!l> I/— ^ 
8:/hJ» N W-^9:^i s V— ^lOrffllfu >11 : jftMU ^12: WJjjl, W ^1 

3:|tms l>— >-14:jfiLW> V-^15:j&|*| 0 OttHft^feltefeftDNASrttHl U 7* 

/ APCRSrffofc 0 

15 GFP^77yh©4iffiji (^Bi> #«Hffi33 ±t^W) &rijO/vfbU GFP 

20 6%(D-efe§ 0 

m*5V^T^ J^T<£> (A)~(D)©Ig: 

(A) 77 b KJa^itttS r. £ J: X) J&tft £ *fcrttpiM^, «il£i£rf£# 

25 (b) mm^^m^m^mm-r^^t^xvmm^wi^Esmm^, mi^mt 

(c) «^RTtgi^ofcM-tES«^ s «BJS&»&^Lfc:R1»^ittU « • J& 
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10 ^mmco? y hEsm%&(D&mb ft 5 7 y V (i> HtrfB^P^^ffl-AL^oWltfcS 

Xlfcf Wistar Kyoto^ (WKYK Brown Norway^ (BNK Goto-Kakizaki$$fc (GK) n SD$^ 
F344/Du^ (Fischer), Wister^c, Wister Hannover^, AClt^ft if (D^m<D =7 y Y 

15 

2. -7 4— ftH0& 

^mm<Dy y hEsmii&<Dm±L&; xum^^mm^^^xn^^ — tm^m 

htiz a Mt&mztz, mm.2 0 ~i6 0 g y ^m^mmmm&^mxmwim 
m OE^wmmmm &mf & *k ^ i£ie#i$$£^« £ l t m ^ *> ^ ic 
ro^i2. 50 ncDiEmmmmm&tim^tsxiZc, mm^^—y—mm-t^m^x 
^immtf^ migp n n (^*»t^». wr? j y*7^m&£&± 
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-if^tt^|#l4£ft3) m^iw\?t£^LftV^^;t9£U ^f*W^«ifiL«M 
^io%EjlTT-fc5iis Iff KtWTOSri, £ «9 0* b < te2%£kTX* 

m (KSR:=¥^^BRL) ft ifflSfflV^frSo ^&lktfft#f*liSte20%mSW«S^JS 

* hft*ejiL*5iffl.*FH j jF' (rLiF) tittit Basi&^fcrtifPiMiaasr^ 

J$ • ^Sti-«*^©aPi"0W:, 7^7 f LIF (rLIF) ^tf t/iV^il^V^r 

«nftt-^tf) ^*5v^Tf*. rLiF^^s^^&fflv^r t^w*uv\ 

LTfi^li 1 mlfefc t> rLIF^100^^_h»-r 5 £ t «l£ L < . lOOO^fi© 
l) 7 y Y^Wh^MtL^^W0. 

mm±mmmwt\ tfa-t&o 

y a 2£^-T — ^/H#WF12 Ofi^ ^ 7 ^ 7 * > IS> 0 380 ml 

0. 2M L-y*/V# ^ V 5 ml 

jiLfflfft#WI!l (KSR: ^3 BRL, 7fn^ jjU?U 0*) 100 ml 
^175 71 BRL S JjijfU 0*) 5 ml 

fa^mW-inM^Mi&fc BRL, v\ JPOfU 3*) 5 ml 

100 mM Na-Pyruvate 5 ml 
0. 1M )3 *JV33~7Y^9 /V 0. 5 ml 



WO 2005/085427 



PCT/JP2005/003841 



2) 9 -y hEsmi&mi&mm 
5 y/w<y=iafesE>r— ^f;vmm/v\2 (My"?;??*, Mm, b#) 375 mi 

0. 2M L-jf/ls? % 1/ 5 ml 

]fitftft#WSS ( KSR: BRI - ^^"= 1 ^ IS, 0*) 100 ml 

Wi&mT^/m BRU 7ta^ IM, P*) 5 ml 

100f§^ ^ V^->- Kf£#$J 5 ml 
10 (TfSi/y 4 mg N ^T7Vy 4.25 mg s v^v^ 3.65 mg s <7 U 3.65 m 

g, f^^y 1.2 mg) 

^£«-^»#jjC?« BRL, 7t3V, 1^, 0*) 5 ml 

100 mM Na-Pyruvate 5 ml 

0. 1M jS t/VjJZf y —ins 0. 5 ml 

15 1000U 7 5^ bS^^lk^Pfi^H^ (rLIF) 

ZL<D?ib9yh m^&skmmW?- (rLiF) ti s &mz.ffl}ti tTH^t5©W^ 

4. ftftt&ft 

20 *»7^ bEsjfwjiaojRat (f4 • «f#)fc*3»-t«#wfla©#*iaKra:> 35°c~3 
e>*L55% co 2 »*s«tf»t»ff^5„ 

5. 7 y hES«<£>#3££i§fe 

25 gtT*«M07y bES5NB|S©^^^o#A#:M«:^i-«, 

DIP (EMJM 

IPIM©7 7 b £ tttt, HufSbfcWistar Kyoto|^(WKY) N Brown Norway^ (BN 
h Goto-Kakizaki^CGK), SD^ N F344/Du^ (Fischer) N Wisteria, Wister Hanno 
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Z>HftWfcb LTi^s Wfcfd&mrf&Jfe (NaCl 640.0 rag/100 ml, KC1 35.6 mg/100 nil, 
KH 2 P0 4 16.2 mg/100 ml, MgS0 4 -7H 2 0 29.4 mg/100 ml, NaHC0 3 190.0 mg/ 100 ml, 
Glucose 100. 0 mg/ 100 ml, Na-Pyruvate 2. 5 mg/ 100 ml, Ca-lactate 46. 0 mg/ 
100 ml, Streptomycin 5.0 mg/ 100 ml, Penicillin 7.5 mg/ 100 ml, 0.5% phen 
10 rol red 0. 2 ml, 20mM beta-ME 10 jj. 1, lOOmM EDTA-2Na 10 n 1, BSA 300. 0 mg/ 
100 ml) ^M2j#±fi (Calcium Chloride-2H20 0.251 g/ L, Magnesium Sulfate 0.143 
g/L Potassium Chloride 0. 356 g/ L, Potassium Phosphate 0. 162 g/ L, Sodium 
Chloride 5. 532 g/ L, Albumin 4. 0 g/ L, D-glucose 1. 0 g/ L, HEPES 4. 969 g/ 
L, Phenol Red-Na 0. 01 g/ L, Pyruvic Acid-Na 0. 036 g/ L, Sodium Bicarbonat 
15 e 0.35 g/ L, Penicillin G 0.06 g/ L, Streptomycin Sulfate 0.05 g/ L, DL-La 
ctic Acid 4.349 g/ L) btb5 D 

HU&^ttfcKte, mwJtitfe, M2 N M16#(Dit^^^j§^^ ; fy5 o 

5c i(DSP^^^Mfe5fci*^f*ii^ 37°C, 5% s C0 2 i#*Sgrti-T— Sfejg- 

2) fa§mm,n,<Di&$ l • ^-n 

0|^*{i s ^t4^-f n-T K(pH2. 5), tT/i^n^^— i?\ y"u if ^SrfflV^fT 
25 5o -^©fts W hv^^yc«^IUc7^-^«^if7fy='^ fit* 
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irm mmm ^rr s ^ ~ — ~?m b . 5j@ ~ 20 jgm^ © annsa* e> * « 
a$jiwja»*7y bEs«Bja^is«?STf»*-t"s 0 ii^ 2—4 bb^wses^i 

BflWBi- 5 (mmL-fdEsM^r W^esMj „ 5 

-10 0 Sft«f*Sr«iSfrt"« - £ K £ D > #H^ES» = n flSjW^BTflBfcJffcffi 

5*BM# s 20o~6ooi@itu^igu *^o#»iiara3iS5Sl*J!:/j:o^:^tlSriti-„ 

«t 5 j&^sg £ fco fc r t ^mnmr^xmm bfc# ^ N 2 oo M i<z> t°-< ^ h *&&my 

$H~5 r #3* bV\ flffli bfcES«3 a r^— -y 4 —ff— bfcif 
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fcPBs(-) &£TSfc#-u ^^37 o c^f^ubfc2. 5% h y ^^i/^^m^m v j£af s 0 
h y ^^^(DAt ^xmommv*^ y^^hf^^o 500 fiium, te-^tu^T-cfc 

*c#||tu «o^^HHRi-§ 0 7^ bES#HI&ffl^&*SK-ejttlll&SrSH»U 

^ 7 ^ - y-mm %mm vt^^^-^^-h mmm. vmm %n 5 o&ft 2 ft s 

^co^te, $t)5~l0 0 fe^«Hft RTte^^tBS i: * « fc^, flHSMBlftlft B olfflJitofi 

ft o»ft2ft s ©neiia— ©iiiift) i iai«ojttft^ «t «9 »ft • mm &mn-t 5 ~ 

Jtfzfc $ ^»rt-« 0 JW^fcte, jftft 3 ft B b < ttfllft 5 ft B 

3ftB£*P^ 0*b<f±j»ft5ftBKI*, J;9^L<iiaiftl0ftB^©#Bja* 

^m<Dy v bES««. ^T<£> (a) ~ (j) <7>|4fC : 

(a) Oct3/45t^*3 «t tWfanoritfK^S&^i-S > 

(b) 7/^y^77^ -if fiH4RH4-e *> 3 > 

(c) BS8S#3Bj$te3r^ri-3, 
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(d) SSEA (ffiifix =t — Vftgi&JtfM) -1*5 X D«SSEA-4 ^girT 5 s 

(e) jEm? v h mm, t m ^m&fcm&^ir s „ 
(g) -r^tr hox^fti^fts, 

(i) mmmmm&m-tz, 

(j) ^77y M^tBSrWi-S, 

*3§W«:> Sffffi (a) ~ (j) fcTjk b7tES« t UT<Dt4«^Tf£# Lfc 7 5> hESlm 
10 J3£ £ fi C * Tltftt 5t©^5, Lfc ^ $> h ES|0MSES» t LT <D|£K £ 

1) *3Hfr^~-#~tf>38m 

ESJftwa-CfcSr. irSr^^-^JtS^jeW^H-^i: LT, Oct3/4 (Okamoto,K. et al 
15 Cell, 60: 461-472 (1990) N Scholer, H. R. et al. , EMBO J. 9: 2185-2195(1990) 

) *3«J;£J<Nanog (Mitsui, K. , et al. , Cell, 113: 631-642 (2003) „ Chambers I. , et 
al., Cell, 113: 643-655(2003)) #*ftl£>;ftTV^ 0 r. fl h (Dl&fcT- <£>3§3&fci N 7 5- 
h Oct3/4*3 j; t*Nanog4#SW 7°^^-^— ^ffiV^ fcRT-PCRfcfr 5 - t \ZL «t t> fll^t" 
5ii)4JT?t5„ ^^^^57^ h0ct3/43o J:I^Nanog#Ml^^^ p ^'f -r— 
20 ^ LTfi, mSM^IBgc(^^ B 7^^'— (Oct 3/4 : 5' -ATGGACTACCCAGAACCCCAG-3' ( 
BB^IS-^- : 3) „ 5' -TTACAGGAGCTGCAGTTATAC-3' (fB^!l## : 4) N Nanog : 5' -TAGCC 
CTGATTCTTCTAGCA-3' (SdM^^r : 5) s 5' -TTTGCTGCAACGGCACATAA-3 ' : 6) ) 

«rfll*i-S So 

2) T /V7J U/}n7x77^ — if ?gf£ 

25 *^ES«Ti±T/l-7JlJ^^^T^--if^^:*^?ibTV^6o ^T/K*7 V 

5 r. i: 13 ^ai-SH^-rs ^ £ 6 C SBEtftffldf y f i tttt Mx.f^ALP 
Ifl^fe^ y h (Sigmatt) K7/^ ^77 7 ^ -if X® 3=- <y M ( 
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3) mmmmm 

^l*rsr.i:^«kt) N ffE«#:^fife$^5^i:^fc*tTV>S(Roy. S. et al. , Mol 
. Cell. Biol., 18: 3947-3955 (1998) )„ IEBflSfc£>?£fifcW\ =7 V hBS»IJ&&#M — 
5 hJt*UEJdTLIFSr|^V^7y hES^ffi*&*^Sr^V^T7Bra~14 0^mSi#*b 

flHJgtt SSEAC^^^— ^S^J©)-l*5«tt>*SSEA-4^^.LTV^o 

5) %fe#m 

15 «f $ *L7c 9 ^ b ESUejfi^jeaa t^57yf ©lfe&f«: (2n=42) bfcIE 

^ES|fflJ3S"C3b§ r. £ P± N G-^i^Kfe (Sumner A. T. Cancer Genet Cytogenet. 6: 

59-87 (1982)) fc: iotMM?r^lrt5 r. t \zl£ V WtW-f* £ i: 5 D 

6) *^fb^«S©j|i«P 
7) 

25 ES««r^ — JWWa^LIF©^ L^V^^T-W^TS - i: «k 5 > Ml 

DfflBtRfrS:^*^ h#*Mfc:lBS«flc&#U 
ftTI2*gtf>£>> #SM3S*BflSk JKJKjMJ^ *yttt±A5R3ii|BJ&3&^©Wm«rlfii»i-5ii 
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s) =jsm^m<om^<o^tm 
Esmm^mm (ftmm, *mm. n-mm) mm^m^^t-r^m^^m-r^ 

^Lisfrmmm ^bRNASrttmu ^ffsaijR^^jWija m^wmmm , ^mm 

-rT*#giJiav-^-i LTIj; Nestin, TUJ1 (beta3-tublin) N MSI-l(rausas 
hi-1) N GFAP (glial fibrillary acidic proteins alpha) ft if tfSaglf b^L6 0 * 
Tt'L^^ffl^"^ — 3J — k LTtefc CCC (cardiac dihydropyridine-sensitive calcium c 
hannel protein) N ANF (atrial natriuretic factor) „ KvLQTlft if ffi^i'f hfo&o 
^f^fM^-^—^f^-t LTf* ALB(albumin), TDO (tryptophan 2, 3-dioxygenase) N 
TAT (tyrosine aminotransferase) „ G6P (glucose-6-phospatase) ft if &^l~f fbtt<5 

o 

3M7 7 3> hdSfERSftfcr. £&^fc?*»-t"S fe # — it 

(^iRfcfGFP, /3gal s ^7*7^ &1&6ffl<D7y YESMM^MX^X 
*5< ir&V\ JWTOmr^J; 5ft^-^-a^^£p-<^^-^V^ fn*° 
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5 7cft£flll«i<D— L,tM$*5^ O-T ^ ^v^^g : Gordon J 
. W. et al. , Proc. Natl. Acad. Sci. USA., 77: 7380-7384 (1980)) „ ^b<« 

2#KD8«seK(7)^^sr^t9 [^^ffriBiamx.^ ^ hEsmmt^mmvxmmm.^ 

f^fc^r5„ r»«yfe^Sr^F*li-«i:lfi<0/ffiSjai:^5 («!!*}&: Dvorak P. e 
t al. , Int. J. Dev. Biol., 39: 645-652 (1995)) „ £1±<D £ 5 LT# hfhfz. 

15 frfc— j&ftjft^^ =fc flffirfZ r £ as-e# 60 WfcHt'fr* 7 9 y V (DM* (DMfflt 

3^ 77y b ©#i&lftSr§I^t; U m^|gia^#? (-^— 77 — ^ >vn°^) 

20 ffi V ~*7^i"7'' 77 s^ty c7)'|4^f }c^E"^3 ^ ^^ttj"^ - •S ^. i t i !5 N 5feBg*TS 

11) ifiL?f #&T-C©i#gte J: S^Hfc 
$ 5/ r-ES«te N 20%jHl*#^T*t?©^4IJj:J: X)fti\tfrZ>h^o 

25 j: 19 5Hfcrt"5 1 wib <9 , $ & L < «5%ifiLm#«T-eo^#^ j; 19 ^-f- 

5%©l?fe5 0 7 y hESflHflS©5Mbfc\ T^77 y /frjx ~7 t & -fStt©!^ 0c 

o 
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7. 7 V hES3fW|g[©jHlfW**ife 

U^M LfcPBS (-) iZXffifr U ^&37°C^f£?Ubfc2.5% b U iT'v'^^ffi^ <9 
10 jStf^o b y ^-^^GDflri; LTf±60mm^r-f iy fefc «9 500 // ^ L < tt^tth 

nc=— £riBJ||t$1i\ %MmmMm%m>b (^fi~ei000rpm N 3#@£) ^T«^i# 

5~io 0 mm<x^m?mm tizzt^ mmvmftmm&n o „ 

25 ^WbftV^<t&icgfcU Afr^l^(tik?t^^lO%^T-efcS^is 0£L<t3 
5%»m5ri, J:i5$?^b<«2%^T-^fcSri:^S*i-5 0 ££>^ifajf£r 

5^Sr»^S^^fei9 N ^flqftfcfii, lfiL?tf^#^ (KSR : drV^BRL) ft if 
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„ rLIFcDlftS i 1 mlfczc <9 rLIF&l00m±L&,±mmir% - i: b 

XX^rUF^m-t^ r. i: #50* b < % ffrlB3. -2) fc|S4fc©7 y hES«TO4i»S 
8. 7 v hESm^^^^ry h 

KHZ fis JkWftWai (KSR) *5 ± XPrLIF&j&ft t Ltttt5> 7yf ES«i#* 

TV^^&v^ -^n^tLB'J^©^^MA$tLTV^r.i:^0*bv\ r.r~CKS 

tt^^ (o &m v ^ s r t jo? t» £ 5 o 

< ttittft 5 ft g J: 5 b < fiflfcttioft g ^|^o«^^p B B {b^^ i: 

bTj8fiftft;£;fc/rt>&V\ 

£bV\ ^flq&fcfciU MI12 0-16 0 g<D-^^^J3^69»|i^«^M^*^ 
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mm^Wm-?foZ> 0 £fcft$R&%bTV^ 0 — ^> «:KliES»<D3P^teM 

9. 7 s> hES«^^-ft:^bT#btb^« 

hESM&X%UbtlX^& £ 5 ^> ES|fflflft£:7^— i»^LIF<7># 

oy. S. et al., Mol. Cell. Biol., 18: 3947-3955 (1998) )„ *7fc l>^V>f ^Bk 
*fflM5SH^> ^33/1^-3^ KSSsoftMBfcJ: im*<©*WJI&fc#fl^*£*a- 
(Kawamorita M. et al. , Hum. Cell., 15: 178-182 (2002)) o 

Mil t i ^ ^w^ts i i s 0 &ox*$&m<D?y hEsmm&mm 

9)iKm^hfl^o ^f^^«ffrfB^K<D^P^J:5«<7)geneticS)§VMiepigene 
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10. 9 y bES|fflJ3a^5fe(D^S 
5 -tfrU^ft 5fe-f § <OmW <M X- iSmiL vyY ESt» & ^OmRNA ct "9 MM £ tLfccD 

io r ^-ecDNA^-r ^7 y — w\ ^mm<D9 v hEs«j; *m b7cRNA£$ra £ u 

TfflV\ r|T|g(Z)cDNA^^-7^ y — \f-W^V V (iitf^n-^^ — cDNA^-l'^ 
=7 y — ff^^f $/ h (Invitrogen)^ Creator SMART cDNA^ -f^7 y —ff^^ y h (BD 
Biosciences)^) ^^»Tf^f5r tm5 0 * fc^V A 7 -f ^7 !> - 
(■^Molecular Cloning, A Laboratory Manual., T. Maniatis ffeZfiR (1989) 

15 „ Cold Spring Harbor Laboratory ^©l*f?:#tli UTlt^^J: <9 f^$^i~^ ^ 

-^ffl.*BW©«ET^TjS'L^«H-5 if K =fc *) mWrt^ n ir 3 D 

20 :*369§tt> J^T© (i)~(iii) : 

(i) »^IMM07S' bES$W^»£i*:5Xm. 

(ii) 7^ hES«<D^b<DWM^S^M-t-6X@, 

(iii) Ji|B(ii)©fFgi^^:Jj:S<5v^-c, *»4fcK*s^t:lJI#^re3t-t-S«»K-c*>a 
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, (<^v^ s cdna) v4^^v—, RNAi^^^^y— > r>^>^mm, 
nwmm<D±M^n, isi? * ^ a >\ y y^*^^ ? a n deae-^^ 

^< Xm(ii) fc*3V>T«:7 y bES^©5Mfc<P^^S^&i¥faU (iii) 

#38?^ J^TCO (I)~(III)©xe : 
(II) ES«(D^b^^T-t?HUlB(I)C07^ bES«£*g^U $Mfc<Z>£UH , @ 

(iii) xta(ii)(Diw^^s^v^-r, mmmm^mm^m-r^w^h^ 
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t&J:5a*©#BJte^^b«l**-*Si:^36S"e#S(Roy. S. et al., Mol. Cell. 
Biol., 18: 3947-3955 (1998)) „ SfcW^V-f^^ ^/U=t =L/V^-=t^ 

}*4$<DfcmK& \) ©jSeiSfc^fbfl^*** - k*>"V% Z> (Kawamorita M. et al 
., Hum. Cell., 15: 178-182 (2002)) o $ b^ftMlS^ «fc <9 ^ ^ S - 

if) ^Jnx.Ti#*i-§ E. 4: J; . JfelM&Kas:£ftfc5Mbfc if<D X 5 &Jg»«r2fc»3: 

fcmWftb if fcJftffli-S r £ #-C# So 
XS(I)jc*5V^T^^y—=^^^«$n5lftftW4: UTfi N tfrlBll. ^Ir1«^ 

$H^**MrF*t?<0*&* £ ftuSB bfc J: 5 ft 7 >r — ^ *bj&^lif<z>#£ Lft 

t>frbz>^kt>m-£^\ Mrfcma^ Mtt&mm&ftimmm^- (#^2004-59705 
) ^mmm^mmir^^t\-xy)mm^^f^mrmm^t^imm^n\\ iff 

13. atfc-^afe^ -/ b 

So 
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BLffEit^Qfc^ y b f*> £AT<£> (X) ~ (Z) ©IS : 
(X) *38W©5y bES«^MM<Dit^^^Ai-5X^ 
(Y) jftte^A $ frtfc 7 y b ES,« Sr^^ S ^ffl IP srisasH- 6 Ig, 
(Z) jgP*tffllPSr«ttjK$*fe^^©9y hm^AU &?y h&lkm'tZJM, . 
Sr-g-tf ^nir^ Srfr 5 £ £: -fc ®J5ti-5 £ £ £<, 

fEMWU Mitf Donehower A. L. et al. Nature, 356: 215-221 (1992) ^fB*c 

yfeftaoT7 7 hEs»^^Ai-^o ^btLTc^AlEa^^^^bteiwimm^^ 
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3L $ %/ 3 i^ife : : Gordon J. W. et al. , Proc. Natl. Acad. Sci. USA., 77: 7380-7 

384 (i98o)) „ 3gb< fe2m<o8mmmm<Dmwffi%Mvm%mmfflm%&&%-9 y v 

5 (MmWMfe : Dvorak P. et al. , Int. J. Dev. Biol., 39: 645-652 (1995)) 

^7?y hillHSti, SR*^ 7 7 y b *»^!7 y b fcSSES*5 
^7^h7y MBj±SrS5ffi§*«ii:^J:U*-=ey ytTt? h9y h&MtflZ^Z 

tttlS. n iTfa^T*^ v-a-7-/^ • 7 y?T& h £te> Cre/loxP^T 1 A^fcte 

5^Wfe5 0 ftffcftjfclW:* — ^yf^ >- y' Lfc V ^it^-T- IoxPIB^iJ * ft «FR 
Tia^jT^/^7c 1 b0^g#^X.T*5# N Cre^fcf*FLP^^N°^(D^|&^J; 5 HUhBIox 
PiS^J^fcfiFRTBB^I^A/^at^Sr^I B ^3 v-^7 1 A-C*>5 (Sternberg N. , et 
al., J. Mol. Biol., 150: 487-507 (1981)) 0 

6 h htu-mm is tite v h h % „ 09 & iHS^omm^- * — f"5 fc & ^ia 

^l^y y?4 V7 y hl±, #!jx.fc£Pewzner-Jung Y. et al. , J. Immunol., 161: 
4634-4645 (1998) *$\Zfc1fo<D S y ? 4 &X<Dft&tife\Z.l£ fCf^K^5 £ 4: 
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y h-^/ y 9 4^*7 y M5if*|gPJ©7 y HES*BJfe©&3St£Hti&< ftv\ btf>b& 

h^^^v 5 ^^^^ =7 -y Hi s f!lx.tfYamamoto H. et al. , Cancer Res., 6 
2: 1641-1647 (2002) ^1B*4<£> h 7 v 5 ^- y ^ *r »>^©f^Sj5fe^!|! 

£>5teSQ2 n mUT (DM < 5Nev>^7 ^ y h ^ffiotl© ^ tdjag^JfetfeWWatfi 
5^ 7 y h h^^frh% 0 irt'ayfV^at/V- f7 lsX*?=c~y £ f3\ Cre/ 

loxP^/tfmp/FRT^rfijffibT. ifpffi^s^ • mm^mm^m^^m.^^^ 

*3# „ Cre* fcteFLP* <D#t^ J; t) S&|BloxPia^I*fc{*FRTia^jT^A/fc3t 

e^SrSJDStSrtfcJ;!?^ B^at^SrlS^^^rS^^A-Cfc 6 (Sternberg N 

., et al. , J. Mol. Biol., 150: 487-507 (1981)) 0 

yy^^^^iybil^ RNAi^tfjRfl^flf-efcSMV^^RNA (siRNA) 

«t t) «W*^©l8mSr#llffi!l $ ^rf- 9 y h 3 <, Z(D£ oft/ y? W^W) 

£&ofc (Science 296: 550-553 (2002) s Nature Biotech. 20:500-505 (2002) ^) 

o 

y^^y? y M^LfiTiscornia G. et al. , Proc. Natl. Acad. S 

ci. USA. 100: 1844-1848 (2003) ^FfclSMR^ifetelJp bT#®N~5 £ 3 0 

skfcWtefiilfrfB h 7 is* y * 9 y h (DWU t^<m zmM&fflM LTf^lt 
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n^T* tmfc^&m? y H StflB<D £ 5 7 7 v K / y?T& h9y 

5 

»M 1 
10 g >y KES|j|a^M^ 

Wistar Kyoto*fcT*fc3WKY/N<D^;* — /l^X ■ JJ s lOjlt^-h) £r 

aCl 640.0 mg/100 ml, KC1 35.6 mg/100 ml, KH 2 P0 4 16.2 mg/100 ml, MgS0 4 -7H 2 0 
15 29. 4 mg/100 ml, NaHC0 3 190. 0 mg/ 100 ml, Glucose 100. 0 mg/ 100 ml, Na-Pyr 

uvate 2. 5 mg/ 100 ml, Ca-lactate 46. 0 mg/ 100 ml, Streptomycin 5. 0 mg/ 100 
ml, Penicillin 7. 5 mg/ 100 ml, 0. 5% phenrol red 0. 2 ml, 20mM beta-ME 10 
Ail, lOOmM EDTA-2Na 10 n 1, BSA 300.0 mg/ 100 ml) LTBE^HUlX U 5% 

2) :7^-^-«oi« 

25 H12) „ ffifflJcRIU ^f*#b^7^-^-«^ffltu0^^L, STOigiffi 
(DMEM 450 ml, FBS 50 ml, Antibiotic-Antimicrotics solution 5 ml) t^^f" 
>=i— M£*JL (^!73\ j|uK> H*) SrfflV^Tl#*b7c: 0 

3) 7 y hEsmn&m&mmmmtekiJv y hEsmmmmmmcomfi 

(1) LIF»CO^ft 
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ftfria i ) xmm £ ttfc v y h JESM7> b rtiwlieji&a*^^ r <z> rtMJM 

frb\h&Mmm.%j&f&i$Ttz>&mx\ m* corns, (o-sooo^fi) <d xlif 

>m *mn i^xmm u $ ^ferta$#Bia»o«c*3 £ ow^es mm^m. 

zmrnvtc t<D^m, rLiF^m^r^mjim^<mmmmmm^u, niFco 

|CO#tftWSrffofe„ rt§|3»»^ • ^IffI^rLIF^» (1000 Lfcig 

$6>^. 7 y hESm&ffl&&fc&tfZrLIF<DmM<D>&Wmz<>^Xh 
&Wi bfc D 7 s> fESM£:5*Ift g * T? rLIFSrlOOO^^JP LfcitM^lgit U 
llfW |©7 7 hES«^S^ <Dmm<DrLIF&m\\ U $ & fc3fti»ft L7c 0 ~ CO 

IF&100 ^^_h»i-§ i k tmt. L- < , 1000 ffiGg*, ^ L < tt-t^ Ji«S 
^^^^^j;(9^^bV^ri:^pjb^^^ofc (0 3) o rtLbO^m^bx 

(2) I&L?t»^^W- 

Estewfitft^^ifM (fbs) avsv^jft/rv^Sc 7ybEs*eaa 

jyfc^fi, 7y hffS^^fert*fP3teJ&»S:^i-«a|SilC*5V^, 20%FBS&r 

iiraLfci^iL/iv^ Wti-t#^^v>/hm^) 

m&cD^mfco^x^m^tLo ^itmmwco^m^ r/^u^77^g 
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5 „ ifaif ©ftfr 9 ^lk*ft#M^ (KSR) MV^fc^fi. 7yfJMM>6> 

/is%v&x7 7*~-iimm&m&-v. ^v~—^mmm^m£titc (nu) „ r 

10 o/c 0 

(3) itit^Mc 

^_h© (1) 3o«ktf (2) OlftWj(t*t2:3i<5# N 7y hESHHja©»ScJcf*^T©lft 

*Vw< y =2 — ^VW#WF12 (jir^;^7^ 0#) 380 ml 

0. 2M h-P/Up * ^ 5 ml 

jfitftfWl^Si (KSR: ^3 BRL, 7tn^ JfOSU 0;£) 100 ml 
#>&mT^Sm. BRL N 7taV, ^ISC. 0*) 5 ml 

20 ^£^K-£in®4&K*£?£ (^7*= BRL, 7t3^ J$0?U 0*) 5 ml 

100 mM Na-Pyruvate 5 ml 
0. 1M 0 h^#S— /V 0.5 ml 

25 ^/W<:y =^^r— ?/umWF12 (MTPSy^^s MM, 0*) 375 ml 

0. 2M L-Jf/U? 5; ^ 5 ml 

lfa.i*tt#WSi (KSR: BRL S 7t3^ N M s 0*) 100 ml 

MiT^/i (^n BRL > 7t = ^ 0*) 5 ml 

100{^ ^ l>^-5^ KfiMfJR 5 ml 
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(Tf/^ 4 mg. tfTS i/> 4.25 rag, l/^Jls 3.65 rag. 3.65 m 

g, 1.2 rag) 

^mm-^mmmmm bru b#) 5 mi 

100 mM Na-Pyruvate 5 ml 

0. 1M $ t/V-ft-fya^t? 0.5 ml 

1000U 7 5/ hft35fiMjPJ.«llH : - 

4) ^ y bES^^SI^^^ff* 

2\mn^<Dmmz&tfzhv^^(Dmwfc-D\,^xm'<fco -rt£t>%2 
\M}n<Dm^&\,^x h v • EmA%m^x^i<i%L—mmki'fcM&b, h v. 

7°v/y • EDTA&31 £ &%m%:m'hm\Z b if ft^W^^Sl&i&ff^ J; <9 5~20{@ 
<«JM i: LT,m bfc^ i: ^*#^1il£j^|g^ fc £ £f 5 frtm&ft^ ft 

Srli^T^Sit^p^^^^^ofc (HI 5) 0 

5) 7 J/ hESlffllSO^AL 

7yhEtt mmwtrn) ^mwrnT^xmrni^t^ #4*4 m(pH2.5)& 
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ffi, mm) £60 mmif 7^->-=i— ft^M (-f!7 3\ jfy^ 0*) fcftl 

(07) C»^^r200^1(Dt: 0 ^^ hSr^V^T^ilbfc 0 200/z 1©7 y hESflPHfrHf 

h &m^x^mm-mmm%mm bfc ^rainr 0^7^ bfce:* 

5/ hES$Bl&mi#S9£*T?J#* bfc D b2~4 0 g fcEStta n ~— b (HI 

8, ^^metf 1 r^f^ESiajfij ) > ©ffig^b5~lO0 g£5ES$BJj£=in^ 

- (®9) ^»^T^T^^fEb^^b200//l^)t o -< ; y ^^V^T^ilbfc 

N 0*) te^T\ WaWfc^lllUfeESJttliaans.— Sr9y hES*fflJJ&/Bl#*$n?Jt 

5~io 0 g \zm^m t?teo fc c 

^}**»|^U ^?a^MbfcPBS(-)^T2HIgfc^b N W37T3^f*Mbfc2 
.5% h y (3^3 BRL N 7t3^ M s 0*) Sr60mm7*^f yfa. fcfc t) 50 

O/zlJlJx.T^M^^XS^ fcfc^^«^rl^5febrc 0 ISMtT^T^mfiJ^ 

±(DEsm^r2^—^y^—^—m^bmm^x< ^vtm^wmv, 10% 

#lk*^if>itM«:2raliP^T b V ^»%m&i¥± „ 5ralt°-<^ h £rj^ 

TM^^a^J^ES^^an^-^fiJil^-li:. $B«^?«£jt>t> (1000rpm-e3£\ 

mm \^xmmtmm&t\z.ftM^ »(D^^mnxb7c 0 bEs&BisipsiiM 

^bTV^^^fgb (IH5<Da) ) „ mmmBteyj— y—^SrfilSbfc 
60 mraif^^^a- bj^aiE (-f!7^s Ms 0*) ^bi#*bfc (HI 6 >f TO 

f^2^gj ) 0 ^0^5-100 E\zmtt^&teftm^t&j£ikL,ftmB&&, mmt 

J&irbfc (mio) 0 ^(Dm^-l-f^y v bES»(D^H^s ^;fr;£-eK:^£;ft-^ 
6#^»^^^S<MfcES«<DM^J^B^fco7c: (Hill) 0 fc*3 N # 
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±lw^ t> mm t mm<D^mz x 5~ io b ^ ^*if^%ff v \ » b tc 0 

lllfWlB (D? y hES«£rffiV^ ESiBflS £ bT<D #'14^-^5 ~ t £r#lM b 

1) RT-PCR^fcJ;5*i3"fb^-^— 5t^<D|Sm»f 

#A£bfc^y fES«^*3itS N i-WtttOt^ftik^ — Zl — TrfcSOct3/4*5,i:tMa 
nog at-fs^-^m^^^^W-bfCo Jc-f^LTc^ jy hES«^ fel&RNA&ISOGE 
N (^-/^v 5 — j$Tj^ H^jC) SrJBV^Tttffibfco — ^cDNAfcJ^ $|RNA 2/zg 
10 N =?(dT) 18 ^°7^ 0. 5^b dNTPs lOpmob RAV-2 RT T — If 5*Mu 

37°C-T?10^^^ 42°C-eiB#^, 56^^10^^^ £tWC^5#FSfTofc a 

"fe^^^-r^— <DHi^mrt^iB«u ^ttr=-yy^to pcr^j^ 

15 fcf-^T^/K *3it/itifiIbfcilfK"Oft$4r^i-) : j3-T^^^ (5' -AGAGCAAGAGAG 
GTATCCTG-3' (fB^!l##- : 1) „ 5' -AGAGCATAGCCCTCGTAGAT-3' (lB^J#-§- : 2) ; 55 
°C ; 25^-4?^ ; 339bp) x Oct 3/4 (5' -ATGGACTACCCAGAACCCCAG-3' (IB^JS^ : 
3) x 5'- TTACAGGAGCTGCAGTTATAC-3' (|B?!I#^- : 4) ; 56°C ; 351M^/^ ; 448bp 
) s Nanog (5' -TAGCCCTGATTCTTCTAGCA-3' : 5) „ (5' -TTTGCTGCAACGGCACA 

20 TAA-3' (ffi^J#-§-:6); 54°C; 35 1M^/W 617bp) Q Oct 3/4<D^°7 

-Y-v— -v-^^Oct 3/4^fc^CDCDSlS^J&rGenBankJ; «9 A^b, ^©1 

3£BB2?tfSrBLASTK:'rtft5RUT9y b Oct 3/43tte^K^J£r#s -77^i7 7fo|@ 
Pt£SrlfegfU -^^^ES«(^if)Ib^V^^^5SA/T:\ rtt^r^ y h4#m#K)ct 
3/4:7 0 7-l''^— <h bTlSJtfbfCc Nanog^oV^T^^r^^^^T^t hNanoglt^-^©C 
25 DSlfi?lJ£t><HcbT:/^^-£|£ftbfc 0 

i#*If3\ #|McDNA 4/il, 100 ii M dNTPs, -f^^^r— lOpmob Ex-Taq 1. 0^fc*5 
«fct£Ex-Taqi^lr?£ MM, B#) ^tf^iBO/i l^*5V^Tfrofe„ PCRf£ 

N 4>*£r3. 0%r^fn— ^^/v±"CSctt$^:T N x^^7*pW K (EtBr) fc«fc 
otMUH, UVHMtT^*&flU£L;/i:„ *§mS:Bll2fc^o 0l2«fc 0 8J§e>** 
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7 7 hES|fai^OcDNAi?(D^ 9 7 b^t^^OctS/^JztManogm^^Sf 

2) TA-7J y *777^ — if 7£t4<D##f 

— M^T^Tit*^^^^^ 7 bESMSriiL^ 4% /N'7*MT/Vft 
K^r^TlO^Pfgia^b-C, ^(^1^100% Et0Ht?10^r^@^U75l o H 2 0(3lj;oT30^ 
mmW-^o 7/V*!J^7 7^^ttlt, Plttto-C, ^^Vyh7 

10 It^^0i3^^i- O flJA bfc7 7 hEsmm-tT/^^ r i*Sgf£BH4"T?*> 

3) BS«f*fl!&ifefB©#tfr 

£H-5r*:fc«k«5. - fctfS&bJh/CV^S (Roy. S. , et al. , Mo 

15 1. Cell. Biol., 18: 3947-3955 (1998))„ ZzZ. X^tL=7 7 bES«L OX 10 7 <fll£r 

ymmm^xruvttm^y 7 hEsmmmmmm^m^^xmm^ 37°c-e3 
BP^s#^it*^?r^b N 2O0h, e k:/^-<— b bfc 0 ^^mi4^-f- 0 mi4 

o 

20 4) ESim^— $k&<Dftm 

— Ifflia^T^T^^fTof^tfAE^ 7 hESim&^WM, 4% ✓^zM^T/l' 
ft K&fflV^lO^FeOH^b-ts -eOf^O.02% b7^f b ^X-100T?15£ff5#ffi U 3 

% mmikfrmyk/t? y—Mz.x 15 ftmtfrm^fro 5% j^t/PBs^Tis^si^n^ 

25 ^'b^s ESM&<Dftm&)t£m?^<>*?'XX&iQ, ^Wk~^ — %-CO~mXfo% 
SSEA (B^^^—^^M^felJ^; stage-specific embryonic antigen) -1, SSEA-4 
, TRA-l-60:£J;tnRA-l-81^ |flir|ot N ES«=3r^ 7 7* 7" 7 4^4 *S 3 >- 
dr^b (7T- = v^s MC> 0*) t~ ykWfc (^^^IgG^-tf^^lISi (7 
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3S^LTV»SJ1 k&&£tlf£„ TRA-l-6033«ttKTRA-l-81^OV^Tf±^:^i^|fefe^^: 
5) 2k&fl53&©##f 

9 y bES^WB^ii^&^V^T^i&fTVX G-/^>- Kife (Sumner A. T. Can 
cer Genet Cytogenet. 6: 59-87 (1982)) l£ «fc o XVk&W-Wt&fttft Lfc 0 jj&^trEI 
16^i~ 0 JE^7 y (2n=42) Sr^bTV^S r. ti)^^tlti 0 

10 6) «H&ft|lHRtf>#*r 

tz.wmx*mm& *fmx& & r t ^ji ^ ^ ^ % 0 f Co «;35ft g * -e^ 

20 ^^tt^S^i^B^^^oTV^o 

7) ^yt^n^ te*srt 6 #^ft:l&©^*f 

ifrj&Lfc^s/ hESiWia©S»W5>ft:IB^o#tftf*|-ufe„ mtty fES«1.0Xl 
O'lB&s^ — hi##JE (^17^ 3#0SC % 0*) ^33V^T, 9^ f &^£«f|S§.*|g 
^ (rLIF) SrBfcV^ 7 y hES^>li#*^T^#i-S ~tK&.*) I£tig{tt&J$£rH*& b 

25 7c„ ^mmwnu^v^^^-hmmssL uv*. is. 0*) 

018(a) l^^tiS «£ 5 fc\ IEBKft:36=»6»#fe«#BJia3&SttlSb^:„ il©#jft*JWia 
(DtfcJzm (b) K:*3V^T«:23iiBiaiHlT?#j|^jB*#ri L % l£fcigfjir «t 5 ftft 
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mis (c)^^x^K^(Dmmmm.^mm^mmm,mmm^thti 0 * 

llftUfCo (l)7y hLIF(rLIF)^\ MskM (20%KSR^^T) „ (2) LIFfltSBJtU M 
5km (20%KSR-^^-) N (3)-v">^LIF(mLIF) AWft (20%KSR^^T) „ R.Xfi( 

4)7^ MJFCrLIF)^^ 20%jkSf^Wo 

5tc5MbtB«r*i«P LTV^ 5 tf^#>f± % ESJjtBlS©*^^^— # — it^-Cfe 50ct3/4 
N Nanog. Re^l©#3t^©3Sa©^r*l*#*H-« - £: <fc t> SS^fc,, ;£7cES|0BJ3S 

6 : 

Oct 3/4 : 5' -ATGGACTACCCAGAACCCCAG-3' (IB^J## : 3) N 5' -TTACAGGAGCTGCAGTTA 
TAC-3' (EW-^- : 4) „ 56°C, 40f--f^/K 

Nanog : 5' -TAGCCCTGATTCTTCTAGCA-3 ' (SS^IS^ : 5) N 5' -TTTGCTGCAACGGCACATAA-3' 
(K?ll##:6X 60°C, 40^-f^/K 

Rex-1 : 5' -AAATCATGACGAGGCAAGGC-3' (gB#l#-^ : 7), 5' -TGAGTTCGCTCCAACAGTCT-3' 

(ffi^J## : 8) . 60°C, 40lNf^/K 
ERas : 5' -ACCTGAGCCCCGGCACACAG-3' ®a#I#-!§- : 9) „ 5' -CAGCTGCAGCGGTGTGGGCG-3' 

(SB&m&: 10) „ 64°C N 40iM^ o 

019) „ *fcES«^— %—&L&^-<Dm&Jl>*&M&ti1tZ.k \z: X 5 s *$MbfB«r*i 
^L/t^ffi-r^«[W*«i:i:^flSrB$tLfe 0 — # N mrXDZtkfc (BfrlB (2) ~ (4) ) 

^Lfc (0i9) o j^±o^«t>9x 7^ hEsmtk<ot(m\z.n^ ^ buFkJkmftfc 

mm (ksr) ©wt^ig-e hzzk-drnhfrkteifro 
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9) imvmj&m<t>&m 

10) =¥^7^5/ Ytt$m<D&iR 

pEGFP-l-<^ n — y ^t±) OEGFPat^-^-h^^— 17 h JJ 

T#Hb7c 0 ^ff^bfc^^ — ^xi/^ bP^l/- i^g yjfe^V^T7 y hES&ffl 
fi^fciAU, 7 5/ bES|ffl^^^(D^#:a^rt^m^^^^fcm^SrG418 
&JBV^TH#]®BiJ5rfrV\ ®3ibfc (RESC/EGFPtfc) q 
— 3t\ ES« i:PI^©7yhSr^V^Ti U |&&9Hg3 0 S fcSSWBJfc^ 

&(pH2.5)3^V^S9I?ilF&l&*U «BJ&«rKi*U HUlB-e#i£bfc^ 

^ hES«*(RESC/EGFP»)^«#ll#l (5^b20j@) 3r s ^7yhOS»3P 

HffiM 3 

ESjMMM bfc z y hESjuaoggffi ( 2 ) 
i)es«£>#:lz: 

HJfeM 1 fc^LfcWister Kyoto ^ y V (WKY) <DW&t W^<O^Wi\^X^ Wister Ha 
nnover GALAS V V Y (WHG) 33 «k tWBrown Norway^ 5/ h (BN) \Z.^\^X %ttW$L<OWitL 
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5/ bES»V^;fr^oV^%WKY7 y fES» t mWZ&&tt&&1&fc Ufc* » 

2) RT-PCR#*Jf 1- «fc SESJSBIS^— * — aH5^©3S3lflP&f 

It^LTcWKY^ y hES«. WHG^ y hES^fflfl^ BN7 jy hES^Mft^tf £ES&fflJ§&^r 

^^UTfTofCo ES«<Z)*^k^— ^7— 3tfe^-^fcS0ct3/4, Rex-l33J:-a«Nanog 

^O^Smti^^f UfCo RT-PCRO^^^ ^— t*HJ60!|2<B 1)31158) ^^Ufc^O^rffl 
V^fCo WKY7 y hES^fflJ|^(D^^:^r|g21^^-t- 0 0ct3/4, Rex-U Nanog, ERasOVvf 
;frOB^oV^T^m^£fLfc 0 WHG7 y hESJWISU HN9 y bESlBJ&fcloVvr 

3) ES*Bfl&a> b ]fm £ frfcBS«S#<£>#tlr 

fu7S' bES«^r#=i- ^i#*JE^3:TrLIF^|^V^fcl^ ^ bES«JTO4i^£rffl 

foffimm (tpmm) *s £ mrmm (frmm) # — ag^^m&RT-pcR^##T 

Nest in: 5' -GCTCTGACCTATCATCTGAG-3' (Ifi^J*-^: 11) , 5' -AGATGCACAGGAGATGCTAC-3 
' (Sfi?lJ#-^ : 12) N 58°C, 40f--<^/K 

TUJ1 : 5' -GGAACGCATCAGTGTCTACT-3' (IB^J#-^ : 13) % 5' -ACCACGCTGAAGGTGTTCA 
T-3' (@B?[J#-*§- : 14) „ 60°C, 401M^/K 

MSI- 1 : 5' -TCTCACTGCTTATGGTCCGA-3 ' (Ifl^J#-^ : 15) N 5' -TCAGTGGTACCCATTGGTG 
A-3' (m$m-£r : 16) N 60°C, 401M ^/K 

GFAP: 5' -GGCTCTGAGAGAGATTCGCA-3' (MSM^^r : 17) „ 5' -ATGTCCAGGGCTAGCTTAAC-3 
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' (K^J## : 18), 58°C, 401M ^/K 

CCC: 5' -TCTGAAGCGGCAGAAGAATC-3' (IB^!]#-S§' : 19) , 5' -TGACCTCGATGAACTTGGGA- 
3' (@B^!I#-^ : 20) , 58°C, 40iNf ^/K 
5 ANF: 5' -ATACAGTGCGGTGTCCAACA-3' (Wffl&^r 21) \ 5' -TTATCTTCGGTACCGGAAGO 
3' : 22). 58°C, 

KvLQTl: 5' -TGCGGATGCTGCATGTTGAT-3' (jE#l## : 23) v 5' -CAAACCCAGAGCCAAGTA 
TG-3' (IB?!l## : 24), 58°C, 401M^/K 

10 ALB: 5' -GCTTGCTGTGATAAGCCAGT-3' : 25) , 5' -TGGCAGACAGATAGTCTTCC-3 

' (Ifi^J^ : 26), 58°C, 40f-^^/K 

TDO: 5' -CGATGAGAAGCGTCATGACT-3' (E^ljft : 27), 5' -AACCAGGTACGATGAGAGGT-3' ( 
m^m^r : 28), 58°C, 

TAT: 5' -AATGAGATTCGAGACGGGCT-3' (ia#l## : 29) , 5' -TTCATCACAGTGGTAGTGCT-3' 
15 (IB?!j#-f§- : 30) , 58°C, 40f--T^/K 

G6P:5'-GTCAACGTATGGATTCCGGT-3' (ia#I## : 31), 5' -GTTCTCCTTTGCAGCTCTTG-3' ( 
@B3W§-:32), 58°C, 40f--T^/U o 

tf*, E^d>— V2)T?W:^-CIS6ttJJ:teD-CV^«iii:^^e>36>t^o/t„ r<Z)|^m 
20 i!5 N «ficb^7y hES»teHfl£^(^]B^g, ^EH, rtJBS^#^J©SiWJS^£:# 

25 tt^^-^^^(D^T^2.5X10 7 «{HI^L7^o -^^^1-2^^ flHEwttfe^ 
T <£)ES«M^ t^teaaWC^W^ <Oj&(& U fc„ WHG 9 jy h ES« © 

3fefc«r023fc:^-t- o ^?*£r£5g:U T&fcStiifc:^ ^SrMfctl Lfc#, 4% ^ 
yft/v&T^t KteTHSLfc. Wit^ML, — ^ b dp-V U V • ^"v^ 



WO 2005/085427 



PCT/JP2005/003841 



4 4 



5) 3^ 7 7 V bftmm<Dftffi 

pCAG-EGFPjH£^£r^^7 bP/KWVa ^$5fe£:JlVvC7 7 hES|0lS (WHG7 5/ bE 
SW^AL, P CAG-EGFP*^Sr^f*_h^m^AyfcWHG7 7 bES«^ (£* 
T> pCAG-EGFP/WHGrES^fla^ i 3 ) f^M L 7c 0 

WHG7 5/ bES|fflJ|£ £ |Rim$C<£>lH§7 7 b £rfflV^T g U IB ©Hfif£l?§t£fiSm 

#F£r£&SiU lflI<Dp^o^8~12fII<Z>pCAG-EGFP/WHGrES£BJ3ft£^ 7 n-Y 1/1?*.? 

$§77 M|Efcfct9 6{|iI~10iliI(DES(+)||3^«Lfc o -^(Df^BE^O^^-Cfr^ 5/ f 
(GFP^ 7 7 7 h) Sr*W bfc 0 

ADNA^M^ UT N GFPJitM^JT 0 ^^^— MV^-C^vfe^T^V APCR^fro/c 0 

-CpCAG-EGFP/WHGrES^^^jfe-CfcS £ t SrTjH-GFPltfs-T-tfV^ F^WM£thfc 0 
—Jj, nyfa —JV m M7 7 b ) ©<7V ^ fraiGFPifrfS-^^ >- WfllflS $ Hft 
7>o7li 0 £X±.<D£ 7 hES« (pCAG-EGFP/WHGrES«) S*^Jt^/5 § #IS- 

^«' : l :I ^^^TV^^r ir^bs #:£L7c7 7 bES«te=3r^77 7 hfNKtB 
b T V ^ 3 r. i: K h 1 1£ o 7c 0 

mrfB5)-e#e>^fcGFP^^ 7?y K Rt*PI3R]ifc©SP&SL7 7 h^ffiV^T, ^rtt 
-?tb#|a^^r§]it{b U GFP^#:(CL0NTECH) ^V^T^Sfefefc-frofcc ^SrHI 
25^^-f" 0 GFP=¥t< 77 7 b^flj^-e^^-DAB^fe^^^^^ fl|tf43:ES$Bfl&&3fe<£> 
GFP«^|EI$H-#& U JLoGFP«r35mLTV^ r i: &m ftofco 
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15 @B^IJ#^- : 1 ^fBic^^Sia^JttPCR^^-Y-^— ^?fc6 0 

IB^II^-^ : 4 tc:fB«c(Dil:SId?IJ »PCR^° 7 4 *v — T? fc 6 0 
IB^iJ#^- : 5fc|B«t©*Sffi?llr4PCR^-<^'— Xh& 0 
20 1BM##: 6 ^IBft^SE^I^PCR^^^^— "Cfe^c 

IB^J## : 8 fc!»<£>ittK?!J ttPCR^ 0 7-Y^-t*fe5 0 
ffiW-^- : 9 ^fB^OigSga^JfiPCR^ 0 ^ ^ So 
@E^IJ#-^- : 1 0 ^IBftOffiSia^lJ fiPCR^ 9 — h 5 „ 

25 @b#!#-j§- : i i ^ia«<D^ia?ij«pcR^ p ^-i'^--efc5 0 

BB#J#-i§-: 1 2^|B«»±g«^J«PCR7 D ^^^'— TffcSo 
fa^!I#^-: 1 3 ^fBii^^Kia^JtePCR^^— T?S>5„ 

bb#i#-j§- : i 4^tB«4©itKia^j«pcR7 B ^-r-^— T?fes 0 
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SB^lJS-^: 1 8 ^fBgc<Z?^Kia^J{iPCR-7°7-r^— T?fc5„ 
E?tl*#: 1 9 ^fB«<^^Kia^Jf*PCR-7 s 7'l'-^ > --Cfe^ 0 

SB^lJS^-: 2 1 ^f3«^SIB^J^PCR^7-f T'feSo 
BB#J#-J§-: 2 2^fB*0^ia^J»PCR^^^-v— -efe^o 

E^ijf ^ : 2 sttaitcD^Ksa^JttPCR^^-r^— -cfe^ D 

ia?!J#-5§- : 2 4tZl|2«(D^Sia^J»PCR^ > 7-r-^^--^fc ; 5c 
E^(J#-^ : 2 5 ^fait<D^Kia^J«:PCR^-t'-^— ^&3 0 
@a^lJ#-^ : 2 6 ^|S«<DitSia^JfiPCR^^^^--Cfe5o 

ia^ij#^-: 2 7 \-mm<Dm.mmmcR7'7 ^ 
mzm^- : 2 8 icmm^m-mmmcRyv^^—x^^o 
: 2 9 ^fstto^sia^iJ^pcR-T 0 ^-/^— -efc^o 
B^J#-s§- : 3 o^fafc^sia^jfiPCR^ 0 ^^-^— -efe^o 

W^m-^: 3 2^|B«(Dii:Sia^J^PCR^ 0 ^^^-^fe^ o 
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1 . SAT(D (a) ~ ( j) (DttKSr^i-S r. t tt59yh : 

(a) Oct3/43tfe^ L *3«ttWlanogate : f L S:3S3Si-5, 

(b) 7;^U^77^ — ^flH4HH4t? fe S s 

(c) ffE^^^|gSr^ri-S N 

(d) ssea (i&ii^^— s^wmw^iJsc) -1*5 <t msEA-4%mn-rz>s 

( g ) -y hvx*&ftikm&ft-rz, 
(i) mmmj&m^-rz, 

(j) 3^ 77 y bf^KIBSr^Ti-So 

2. 2EJCBrtdjiL$* S^'g•^^U^V^J#«^fflV^/ > cit*^#T-^mT^> (A) — (D)(7) 

(D) $ 6) fcrfclft • J#St^T 5 r i: «t 5 J^#*BIS S 

5. xg(c)^#,^ic:M4#«^fifi-5xm^ip, B*3fcJ®2~4Vvr*L 

6. njg00ltj3V^7S' hS^filfiL^PJ.*|l|^ (rLIF) L&V\I^$e£r 
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8 . mwmcskm i^^mmm^m^timmm^T^^T^ (a) ~ cd) (d 

5 (A) 7 y b JEBftja tri^SS-f 5 r £ £ 19 ^ $ &r , «S£t 

us t & s * -eita-r § ig, 

(0 ^Rltg^ftofc^Kt^ffl^^s «AM^rfmbfc^^?SiU, lift 

10 • m^-t^^-u, 

(D) $ h fcmft • it^^fT 5 -<H-£ 19 »»lr1Sit5ie= 
10. xm(A)»a^^^P»#l^?ili-§Xm^tf. !«^8^fc»9 
15 11. Ig(C) ^^a^^JBStt^JHHIia^PIH-SX©^^, ft^ 8 ~ 1 0 V^ 
1 2. Xm(A)^46V^TrLIF^'g•^-bftV^J#*^^fflV^5, ft*5l 8 ~ 1 lVvf 
1 3. Xm(B)~(D)^*3V^TrLIFSr'g-Wt- ; 5it^^V^. ff^JS8~l 2V^ 

20 -r^/5^ia«^^it^fe 0 

1 4 . «»^f*#b^^j-c«f uiifti-5 r i zmmtirz^ 7 v vism. 

25 14ffcfil5 |B*^*i{-tit*^^o 

1 8 . mmm&rLIF&^irZ % <DX« & £ , fflftft® 16lfclil7 fB*<£»W 
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1 9 . JkffittWPtMte <fc trtrLIFSr^-f 55yh KttMflSffli^a^o 
$> K 

2 1. $ b ^It^JS 1 ~7Vvf*b35>iB*a©7 5/ M0Stt^«^r^i: LT^ft 
5 § s If 2 O taftOita^r yK 

23. ^ ^ -^-^a^ji^^^iE^»i^ffljj&-efc s , m&m 2 2 fB*^J#* 
io 24. m^m i ~ 7 v >Ttt^^iB*(D jBs^^ifflia sr^-f w^j-^^-t- s n 

2 6 . m^m i~7 v^^ta*^ 9 y MEte»»ua*4>'fk«i* bT#&^swi 

15 fl&o 

2 7 . fff*3g 1 ~ 7 V N-f *b3&>fB«<£> 7J^b Mfei^tt S SH" 5cDNA7^f7; 
2 8 . SATO (i) ~ (iii) ©Ig^^tf, lE^^fcfifttO^b^^lJO^ ^ D 

— : 

20 (i) «^JC<Ht*9l 1 ~ 7 Vvf 1 tt^fBift©7 S> f»MlSiug«$f§lS, 

(ii) 77 MEtt^»©^©fi^^Wttt5ia 

(iii) _hia(ii)(Z)i?jffiitm^£^v^T, mmmmsftimmiz.M&'i-zm&'e&z 

29. £ATtf> (i)~(in)©x©«r£fc\ ft»*fcti»ia©^'fk«|2llfc^i-S 

(i) «^K£ft*5i i ~ 7 v^i"tL^fa«^>7 y vmmmm^wk^^TM, 

(II) Ett#iJiS©^ftf f^frT-e|i(E(I)(Z)7 y hEtt^lWia^itt t, ftik(D 

(III) _LlB(II)oW-fffi^^S-5V^T. ^*I^klNf|!:^It5*K"C*)5 
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5 0 

jg3 omm^mm* 

3 2. J^T<^ (X)~(Z)(DX^?r-a-tf^ P n-fe^^fT9 ^ t ^ J; 6 y 
(X) If 3^11 1-7 ti^fBife© Ktt^^J!S^BffM^at^^r^A-t-§ It 

3S3 3|B«(7)7 7 bo 
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SEQUENCE LISTING 

<110> Sumitomo Pharmaceuticals Co. , Ltd. 

<120> Rat ES cell 

<130> 533813 

<150> JP 2004-061300 
<151> 2004-03-04 

<150> JP 2004-310465 
<151> 2004-10-26 

<160> 32 

<170> Patentln version 3. 2 

<210> 1 

<2U> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 1 

agagcaagag aggtatcctg 

<210> 2 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 
<400> 2 

agagcatagc cctcgtagat 



<210> 3 



WO 2005/085427 



PCT/JP2005/003841 



2/10 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 
<400> 3 

atggactacc cagaacccca g 



<210> 4 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 4 

ttacaggagc tgcagttata c 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 5 

tagccctgat tcttctagca 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 
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<400> 6 

tttgctgcaa cggcacataa 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 7 

aaatcatgac gaggcaaggc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 8 

tgagttcgct ccaacagtct 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 9 

acctgagccc cggcacacag 



<210> 10 
<211> 20 
<212> DNA 
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<213> Artificial 
<220> 

<223> PCR primer 
<400> 10 

cagctgcagc ggtgtgggcg 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 11 

gctctgacct atcatctgag 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 12 

agatgcacag gagatgctac 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



<400> 13 

ggaacgcatc agtgtctact 
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<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 14 

accacgctga aggtgttcat 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 15 

tctcactgct tatggtccga 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 16 

tcagtggtac ccattggtga 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> PCR primer 
<400> 17 

ggctctgaga gagattcgca 

<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 18 

atgtccaggg ctagcttaac 

<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 19 

tctgaagcgg cagaagaatc 

<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 20 

tgacctcgat gaacttggga 
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<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 21 

atacagtgcg gtgtccaaca 

<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 22 

ttatcttcgg taccggaagc 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 23 

tgcggatgct gcatgttgat 

<210> 24 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
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<400> 24 

caaacccaga gccaagtatg 

<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 25 

gcttgctgtg ataagccagt 



<210> 26 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 26 

tggcagacag atagtcttcc 



<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 27 

cgatgagaag cgtcatgact 



<210> 28 
<211> 20 
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<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 28 

aaccaggtac gatgagaggt 

<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 29 

aatgagattc gagacgggct 

<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 30 

ttcatcacag tggtagtgct 



<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 31 
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gtcaacgtat ggattccggt 



<210> 32 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 32 

gttctccttt gcagctcttg 
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